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Analytic Zariski structures and Chow s Theorem
(ITAI Masanori)
Dept. of Math. Sciences, Tokai University
Zilber introduced the notion of analytic Zariski structure as an analytic version of Zariski
stmcture. Peatfield and Zilber showed that Hrushovski type generic stmctures can be made
as analytic Zariski stuructures. In this note I point out that a generalized Chow theorem
hold in those structures.
$[PZ]$ , Peatfield Zilber
, Hrushovski generic .
, Chow .
, Chow , $[PZ]$ Hrushovski
generic .
1
. [PZ] , [Il]
.
$M=(M, \cdots)$ $P=(P, \cdots)$ A-C ,
$M$ . $P$
. $M$ $P$ ,
. ,
.
$C$ $\bigcup_{n\in N}P^{n}$ , $C$ $C$- .
2Hrushovski
, Peatfield Zilber $[PZ|$ .
Hrushovski Zilber , Lachran
.




, 3 $R$ 1 ,
. generic , .
1( ) 1. $X$ $\mathcal{L}$- .. $r(X)=|\{(x_{1},x_{2}.x_{3})\in X^{3}:x_{1}\neq x_{2},x_{1}\neq x_{3},x_{2}\neq x_{3},$ $R(x_{1},x_{2},x_{3}\}|$. $\delta(X)=|X|-r(X)$ $X$ .
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2. $\mathcal{K}=\{A$ : $A$ $\mathcal{L}$- , $\mathcal{L}$- $A’$ $\delta$ (A’) $\geq 0\}$
3. $d_{B}(A)= \min\{\delta(A\cup X):X\subseteq_{fin}B\}$ , $A$ $B$ .
4. $\delta(A)=d_{B}(A)$ , $A$ $B$ $A\backslash ,$ $A\leq B$ .
, $\mathcal{L}$- $M$ , $M\in \mathcal{K}$ $\emptyset\leq M$ .
5. $\mathcal{K}_{0}=\{A$ : $A$ $L$- , $\emptyset\leq A\}/\sim$




3. $A\leq M$ $f$ : $Aarrow B$ , $B’\leq M$ , $A\subseteq B’$ ,
$g:Barrow B’$ $gh=id_{a}$ .





, (simple closed) , (special closed) ,
(basic closed) . [Il] .
2 $($ ) , $\mathcal{L}$
$\mathcal{L}^{*}$ .
3 $A\subseteq M$ ,
$c\in c1_{M}(A)\Leftrightarrow d_{M}(c/A)\leq 0$
, $A$ cl$M(A)$ .










$M$ Hrushovski generic , $\overline{M}=M\cup\{\infty\}$ . $U$ $M$
, $\overline{m}$ $\in$ X- , 1 $\overline{m}$ , $\infty$ –M $\models$ U $(\overline{m})$
. $M$ , $\pi$ .
, Hrushovski generic 1 .
$A\subseteq fin\overline{M}$
$\delta(A)_{\infty}=\delta(A-\{\infty\})$
. , , $\delta_{\infty}$ $\delta$ . $d_{\infty}(A)$ ,
, $d_{\infty}(A)$ $d(A)$ .
6 1. $\mathcal{L}_{\infty}^{*}=\mathcal{L}^{*}\cup\{\infty\}$ . $c\infty$ , $\mathcal{L}^{*}-$
.












, specialization , spacialization $\pi\check$ .
$\pi$- , . , $\pi$-
.
212
Hrushovski generic $M$ , 2
$M$ .
8 $U\subseteq\overline{M}$ .
1. $X\subseteq U$ . $U$ ( $X\subseteq \mathcal{L}$-closed $U$ ), $X_{1}\subseteq_{cto\epsilon ed}U,$ $X_{1}\subsetneq X$ , $\dim(X_{1})=$
$\dim(X)$ $X_{1}$ , $X$ $U$ .
2. $S\subseteq M\neg$ , $u\in\overline{M}^{n}$ . $V_{u}\ni u$ , $V_{u}\cap S$ ,
, $S$ $u$ .
3. $u\in U$ , 2 , $S\cap U$
$U$ , $S\cap U\subseteq anU$ .







[Mu], [Ol], [Nl] , Chow
.
9 (Remmert-Stein ) $U\subseteq$ $p\mathbb{C}^{n},$ $Y\subseteq_{an}U$ . $X\subseteq U-Y$ , $X$
$U-Y$
$\dim X>\dim Y$
, $X$ $U$ .
Chow .
$X$ $\mathbb{P}^{n}$ . $\mathbb{P}^{n}$ $X$ ( 11 (2)
) , $X$ .
$\mathbb{C}^{n+1}\backslash \{0\}$ $arrow$ $\mathbb{P}^{n}$
$\psi$
$x$ $\mapsto$ $\mathbb{C}\cdot x$ ( $x$ )
66
, $X$ $x*$ . $U=\mathbb{C}^{n+1},$ $Y=\{0\}$ . 1 ,
$0$ , Remmert-Stein $\mathbb{C}^{n+1}$ $x*$ $\overline{x*}$ , $\mathbb{C}^{n+1}$
. $I_{\overline{X^{*}}}$ $fi,$ $\cdots,$ $f_{m}$ .
$f_{j}(z)= \sum_{k=0}^{\infty}pjk(z)$ $pjk$ $k$ (1)
. $z_{0}\in X^{*}$ , $\lambda\in \mathbb{C}$ $f_{j}(\lambda z_{0})=0$
$f_{j}( \lambda z_{0})=\sum_{k=0}^{\infty}\lambda^{k}p_{jk}(z_{0})$ (2)
, $k$ t $pjk$ (zo) $=0$ . $\overline{x*}$ ,
$pjk$ .
, $\mathbb{C}[z|$ ,
$\{p_{jk}|1\leq j\leq m, k=0,1, \cdots\}$
. $X$
, . $\blacksquare$
Chow . (1), (2)
. $I_{\overline{x*}}$





10 ([PZ], Theorem 2.2.1)
, ( ) .
. 3 . $P$ .






$S_{a},$ $C_{a}$ $a$ ,
$S=S_{a}\cup S_{a}’=C_{a}\cup C_{a}’$
. $S_{a}=C_{a}$ . $S_{a}=S_{1}\cup\cdots\cup S_{k}$ , $S_{i}$ $a$
$a\in S_{i}$ . $S_{i}\subseteq C_{a}$ .
$S_{i}=(S_{i}\cap C_{a})\cup(S_{i}\cap C_{a}’)$
. $S_{i}\cap C_{a}$ $S_{i}\cap C_{a}’$ , $S_{i}$ $Si=s_{:\cap C_{a}}$
$Si=S_{i}\cap C_{\text{ }}’$ . $Si=s_{:\cap C_{a}’}$ $Si\subseteq C_{a}’$ . a $\in$ S
$a\not\in C_{a}’$ . $Si=S_{i}\cap C_{a}$ $\subseteq C_{a}$ .
$S_{a}\subseteq C_{a}$ . C $a$ $C$ $\subseteq S_{a}$
. $S_{a}=C_{a}$ .
$S_{a}$ , C , $a$ ,
,
$S_{a}=S_{1}\cup\cdots\cup S_{k}$ , $C_{a}=C_{1}\cup\cdots\cup C_{l}$
67
, $k=l$ $S_{i}$ , $j$ $Si=C_{j}$ .
$S_{1}\subseteq C_{a}$
$S_{1}=(S_{1}\cap C_{1})\cup\cdots\cup(S_{1}\cap C_{l})$
. $s_{i}\cap C_{j}$ $U$ $S_{1}$
$S_{1}=s_{i}\cap C_{j}$ $i$ . $i=1$ .
$S_{1}\subseteq C_{1}$ .
$C_{1}-S_{1}=C_{1}\cap(U-S_{1})$
. $U\subseteq$ $pP^{n}$ $S_{1}\subseteq clU$ $U-S_{1}\subseteq$ $pP^{n}$ . B.4
$(C_{1}-S_{1})\subseteq$ $nU-S_{1}$ , C.4 $Ci-S1\neq\emptyset$ $\dim(C_{1}-S_{1})=\dim C_{1}$
.
,
$C_{1}-S_{1}\subseteq C_{1}\cap(S_{2}\cup\cdots\cup S_{k})\subsetneq C_{1}$
, $C_{1}\cap(S_{2}\cup\cdots\cup S_{k})\subseteq$ $nU$ $C_{1}$ $Ci-S1\neq\emptyset$ $\dim(Ci-$
$S_{1})<\dim C_{1}$ . $C_{1}=S_{1}$ .
(2) $S\subseteq P^{n}$ ,
.
$S=\{S_{a}’|a\in S\}$
. $S_{a}^{l}$ , $S$ ,
. $a\neq b$ $S_{a}’\cap S_{b}’\neq\emptyset$ , $S$
. $\cap S\neq\emptyset$ . $S_{a}’$ $a\not\in S_{\text{ }}’$
. ,
.







Peatfield Zilber [PZl , Hrushovski generic $\mathbb{P}^{n}$ .
, .
13 ( Chow , Thm 521[PZ]) $S$ $\mathbb{P}^{n}$
. ,




$S\subseteq an\mathbb{P}^{n}$ . $S$ , $S$ , $R$ ,
. , $R$ . $S$ , $S$
. $S$ $R(x, y, z)$ , 1
$(\{\infty\}xM\cross M)\cup(M\cross t\infty\}xM)\cup(MxMxt\infty\})\subseteq S$
, $S$ . ,
,
. , $R$ . $\blacksquare$
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34 $\delta$-
Hrushovski generic , .
1. $\mathcal{L}$ .
2. $\mathcal{L}$ $\delta$- . $\delta$- , Schanuel
.
3. $\delta-$ , $\mathcal{L}$ $\mathcal{K}$ 1 .
4. $\mathcal{K}$ generic $M$ .
5. Hrushovski generic $M$ 1 $\overline{M}$ , Peatfiled Zilber
, $\mathbb{P}$ .
$\mathbb{P}^{n}$ , $\delta$- $d$- ,
d- , $\dim$ , Peatfiled Zilber
. $\dim$ , , ,
, .
, Chow .
14 ( Chow ) $S$ $\mathbb{P}^{n}$ . ,
$S$ $\mathbb{P}^{n}$ $\Leftrightarrow S$ $\delta$- .
.
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